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1
UNIVERSAL STRAND CLAMP

BACKGROUND OF THE INVENTION

Load carrying electrical cables generally induce an elec-
trical charge on the messenger strands which are associated
with such cables. For personnel and equipment safety
reasons, the messenger strand must therefore be grounded at
4 to 5 locations over each mile of the cable run.

General purpose ground connectors have been utilized to
provide an electrical connection between the strand and the
cround conductor. However, these general purpose ground
connectors have proved difficult to install and have not
provided reliable connections due to the disparity in the
outside diameters of the strand and the ground conductor.

Purpose-built strand connectors have also been used to
clectrically connect the ground conductor to the strand.
Although these connectors provide a superior electrical
connection between the strand and the ground conductor,
they are sometimes difficult to install and are generally
expensive to produce.

SUMMARY OF THE INVENTION

Brieily stated, the invention 1n a preferred form 1s a strand
clamp for mounting a messenger strand to a ground wire.
The strand clamp comprises a clamp assembly including
first and second, substantially idenfical, clamp members.
Each of the clamp members having oppositely disposed
inside and outside surfaces where the 1nside surface of the
first clamp member 1s positioned opposite to the inside
surface of the second clamp member. A mid portion of each
clamp member separates first and second side portions. First
and second positioning tabs extend inwardly from the first
and second end edges of each clamp member. The first
positioning tab 1s laterally offset from the second positioning,
tab. The head of a bolt 1s positioned adjacent he outside
surface of the first clamp member such that the shait extends
through openings in the mid portion of each clamp member.
A nut 1s threadably displaceable on the threaded shaft of the
bolt adjacent the outside surface of the second clamp mem-
ber for clamping the first and second clamp members
between the bolt head and the nut.

The first and second side portions each have a groove
extending from the first end edge to the second end edge.
The grooves of the first clamp member and the grooves of
the second clamp member form a pair of receptacles for
receiving the ground wire and the strand. Each of the
receptacles has an arcuate engagement surface for clamping
the ground wire and strand within the receptacle. The mid
portion of each clamp member has an arcuate shape and 1s
clastically compressible by the bolt and nut such that the mid
portion imposes a spring force on the head of the bolt and the
nut to resist loosening of the nut.

The strand clamp may also include a push nut which 1s
mounted 1s on the shaft of the bolt adjacent the 1inside surface
of the first clamp member to retain the bolt to the clamp
assembly. The push nut has an opening and a plurality of
tangs which extend obliquely into the opening. The diameter
of the opening 1s greater than the diameter of the bolt shaft
and the diameter defined by the inner tips of the tangs is
smaller than the diameter of the bolt shaft. Inserting the bolt
shaft into the opening causes the tangs to resiliently deform
and apply a clamping force on the bolt shaft.

In a preferred embodiment, the opening of each clamp
member has a substantially rectangular shape. In addition,
the thread on opposite sides of the bolt shaft 1s removed to
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form a pair of oppositely disposed flattened surfaces and a
pair of oppositely disposed threaded arcuate surfaces. The
shape of the bolt shaft 1s complementary with the rectangu-
lar shape of the opening, thereby preventing rotation of the
clamp members about the bolt shaft. Specifically, the pair of
arcuate surfaces defines a distance Da and the pair of
flattened surfaces define a distance Db, where Da>Db. The
first pair of opposite surfaces of the opening define a
distance Dc and the second pair of opposite surfaces define

a distance Dd, wherein Dc>Dd, Dc>Da, and Da>Dd>Db.

An object of the invention i1s to provide a new and
improved strand clamp for mounting the strand to a ground
wWIre.

Another object of the invention 1s to provide a new and
improved strand clamp which 1s less expensive to manufac-
ture than conventional strand clamps.

A further object of the invention 1s to provide a new and
improved strand clamp which has superior resistance to
relative rotation between the two clamp members.

Other objects and advantages of the invention will
become apparent from the drawings and the specification.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention may be better understood and 1its
numerous objects and advantages will become apparent to
those skilled m the art by reference to the accompanying
drawings 1n which:

FIG. 1 1s a perspective view of a first embodiment of a
strand clamp 1n accordance with the present invention,
illustrated clamping a ground wire to a strand;

FIG. 2 1s a side view of the strand clamp of FIG. 1;
FIG. 3 1s a top view of the strand clamp of FIG. 1;

FIG. 4 1s a front view of a clamp member of FIG. 1
viewed from the left thereof;

FIG. 5 1s a side view, partly 1n phantom, of the clamp
member of FIG. 4;

FIG. 6 1s a bottom view of the bolt of the strand clamp of
FIG. 1;

FIG. 7 1s a front view of the strand clamp, ground wire and
strand of FIG. 1.

FIG. 8 15 a side view of a second embodiment of a strand
clamp 1n accordance with the present invention;

FIG. 9 1s a front view of an alternate embodiment of the
clamp member of FIG. 4 viewed from the left thereof; and

FIG. 10 1s a front view of the push nut of FIG. 8.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

With reference to the drawings wherein like numerals
represent like parts throughout the several figures, a strand
clamp 1n accordance with the present invention 1s generally
designated by the numeral 10. The strand clamp 10 1is
comprised of a clamp assembly 12 which engages the strand
14 and ground wire 16 upon the application of torque to a

clamp nut 18 which 1s threadably displaceable on a bolt 20,
as shown 1n FIGS. 1 and 7.

The clamp assembly 12 1s comprised of two cooperating,
identical clamp members 22, 22'. With reference to FIGS. 4
and 5, each clamp member 22, 22' has outside and inside
surfaces 24, 26, oppositely disposed side and end edges 28,
30, and oppositely disposed side portions 32, 32" which are
separated by a mid portion 34. In a preferred embodiment,
cach clamp member 22, 22' has a rectangular shape where
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the length of the side edges 28 1s greater than the length of
the end edges 30, 30, thereby providing a longer surface for
engaging the ground wire 16 and the strand 14. It should be
appreciated that the lengths of the side and end edges 28, 30
may be equal or the length of the end edges may be greater
than the length of the side edges without significantly
ciiecting the performance of the clamp assembly. The 1nside
surfaces 26 of the clamp members 22, 22' are disposed
oppositely to each other when the clamp members 22, 22" are

positioned to form the clamp assembly 12.

The 1nside surface 26 of the two side portions 32, 32' of
cach clamp member 22, 22' defines a groove 36 which
extends from end edge 30 to end edge 30'. The grooves 36
in the first clamp member 22 are complementary with the
grooves 36 1n the second clamp member 22' and form a pair
of receptacles 38 for receiving the ground wire 16 and the
strand 14. The grooves 36 have an arcuate engagement
surface 40 which provide increased surface-to-surface con-
tact between the clamp members 22, 22' and the ground wire
16 and the strand 14 as compared to a flat engagement
surface. Consequently, the clamp members 22, 22" firmly
clamp the ground wire 16 and strand 14 within the recep-
tacles 38 when the clamp nut 1s torqued.

A positioning tab 42 extends inwardly from each end edge
of the clamp member. The first positioning tab 42 extends
from a position adjacent the first side portion 32 and the
second positioning tab 42' extends from a position adjacent
the second side portion 32' and therefore are laterally offset
from each other. When the clamp members 22, 22' are
positioned to form the clamp assembly 12, the positioning,
tabs 42, 42' of each clamp member 22 are disposed adjacent
the end edges 30 of the opposite clamp member 22' and
thereby resist rotation of one of the clamp members 22
relative to the other clamp member 22'. The laterally offset
locations of the positioning tabs 42, 42' provided a much
oreater resistance to such rotation than a single positioning
tab on each end.

An opening 44 1s provided 1n the mid portion 34 of each
clamp member 22, 22' for receiving the shaft 46 of the bolt
20. In the first embodiment, the shaft 46 of the bolt 20 has
been flattened by removing the thread 48 on oppositely
disposed sides of the shaft 46 (FIGS. 2 and 6), producing a
bolt shaft 46 that has a pair of oppositely disposed threaded
arcuate surfaces 50 and a pair of oppositely disposed flat
surfaces 52. As shown 1n FIG. 6, the distance Da between the
arcuate surfaces 50 1s greater than the distance Db between
the flat surfaces 52. The opening 44 1n each clamp member
22, 22' has a rectangular shape which 1s complementary to
the flattened-shape of the bolt shaft 46. That is, the distance
Dc between one pair of the opposite edges 54 of the opening
44 1s greater than the distance Da between the arcuate
surtaces 50 of the bolt shaft 46 and the distance Dd between
the other pair of the opposite edges 56 of the opening 44 1s
oreater than the distance Db between the flat surfaces 52 of
the bolt shaft 46 but less than the distance Da between the
arcuate surfaces 50 of the bolt shaft 46. As a consequence,
the bolt shatt 46 resists rotation of one of the clamp members
22 relative to the other clamp member 22'.

As shown 1n FIG. 7, the ground wire 16 generally has an
outside diameter which 1s smaller than the outside diameter
of the strand 14. When the ground wire 16 and strand 14 are
mounted within the clamp assembly, the difference in the
outside diameters causes the second clamp member 22' to be
cocked relative to the first clamp member 22. To ensure that
the positioning tabs 42, 42' resist relative rotation between
the clamp members 22, 22', the minimum length of the
positioning tabs 42, 42' must be selected such that the
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positioning tab 42 adjacent the strand 14 engages the end
edge 30 of the opposite clamp member 22.

The mid portion 34 of each clamp member 22, 22' has an
arcuate shape (FIGS. 2 and 7). When the clamp nut 18 is
torqued, this arcuate shape allows the mid portion 34 to be
clastically compressed, imposing a spring force on the head
58 of the bolt 20 and the clamp nut 18. This spring force
ensures that the outside surfaces 24 of the two clamp
members 22, 22' are in frictional engagement with the bolt
head 58 and clamp nut 18. This frictional engagement resists
loosening of the clamp nut 18 that might have resulted from
temperature changes, vibration, or movement of the ground
wire 16 or strand 14.

In the embodiment 10' of FIG. 8, the bolt shaft 60 1s
inserted through the opening 44 1n the first clamp member 22
and a push nut 62. The push nut 62 retains the bolt 64 within
the first clamp member 22. With reference to FIG. 10, the
push nut 62 1s washer-shaped, having a substantially circular
outer edge and an 1nner opening 66 for receiving the bolt
shaft 60. The opening 66 has a diameter De which 1s greater
than the outside diameter DI of the bolt shaft 60. A plurality
of tangs 68 extend obliquely into the 1nner opening 66. The
inner tips 70 of the tangs 68 define an inside diameter Dg
which 1s smaller than the outside diameter Df of the bolt
shaft 60. The material of construction and the thickness of
the push nut 62 are selected such that the tangs 68 will
resiliently deform to allow the bolt shaft 60 to be pushed
through the inner opening 66. In a preferred embodiment,
the push nut 62 1s composed of steel and has a thickness of
0.015 inches. The nner tips 70 of the tangs 68 frictionally
engage the bolt shaft 60 to retain the bolt 64 to the first clamp
member 22.

As shown 1n FIG. 9, the opening 72 in the clamp member
74 may have a circular shape instead of a rectangular shape.
A strand clamp utilizing clamp members 74 having circular
openings 72 relies solely on the positioning tabs 76 for
preventing rotation of one clamp member 74 relative to the
other clamp member 74.

It should be appreciated that utilizing identical clamp
members 22, 22' to form the clamp assembly 12 reduces the
manufacturing costs since the same tooling 1s used to
manufacture both the first and second clamp members 22,
22" and since a single production run 1s utilized to manu-
facture both parts. It should also be appreciated that the
clamp members 22, 22' of the subject mnvention may be
manufactured 1n a simple stamping process from tin plated
brass plate, resulting in additional manufacturing cost sav-
Ings.

It should be further appreciated that the design of the
subject strand clamp 10 provides for flexibility of use. As
explained above, the strand clamp 10 1s generally used to
clamp two electrical conductors, where the diameter of one
conductor (strand) is greater than the diameter of the other
conductor (ground wire). However, the strand clamp 10 will
also clamp two conductors of equal diameter. Therefore, the
strand clamp 10 may be used to clamp one strand to another
strand or to clamp one wire to another wire. Consequently,
a worker only has to carry the strand clamp 10 instead of
three different clamps.

While preferred embodiments have been shown and
described, various modifications and substitutions may be
made thereto without departing from the spirit and scope of
the invention. Accordingly, it 1s to be understood that the
present invention has been described by way of 1llustration
and not limitation.
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What 1s claimed 1s:
1. A strand clamp for mounting a ground wire to a
messenger strand comprising:

a clamp assembly including first and second, substantially
identical, clamp members, each of the clamp members
having oppositely disposed inside and outside surfaces,
oppositely disposed first and second laterally extending

end edges, first and second longitudinally extending
side portions, a longitudinally extending mid portion
disposed intermediate the first and second side
portions, and first and second laterally offset position-
ing tabs, the first and second end edges each defining a
substantially planar surface, the first and second posi-
tioning tabs extending longitudinally beyond the planar
surfaces of the first and second end edges, respectively,
and extending inwardly beyond the inside surface of
the clamp member, the mid portion defining an
opening, the inside surface of the first clamp member
being disposed oppositely to the mside surface of the
second clamp member, the first and second positioning
tabs of the first clamp member being positionable
adjacent the planar surfaces of the first and second end
edges of the second clamp member and the first and
second positioning tabs of the second clamp member
being positionable adjacent the planar surfaces of the
first and second edges of the first clamp member;

a bolt having a bolt head disposed adjacent the outside
surface of the first clamp member and a shaft extending
through the openings of the first and second clamp
members, respectively, at least a portion of the shaft
having a threaded surface; and

a nut disposed adjacent the outside surface of the second
clamp member, the nut being threadably displaceable
on the bolt for clamping the first and second clamp
members between the bolt head and the nut.

2. The strand clamp of claim 1 wherein the first and
second side portions each have a groove extending from the
first end edge to the second end edge, the grooves of the first
clamp member being complementary with the grooves of the
second clamp member and defining a pair of receptacles for
receiving the ground wire and the strand.

3. The strand clamp of claim 2 wheremn each of the
receptacles has an arcuate engagement surface.

4. The strand clamp of claim 1 wherein the mid portion of
cach clamp member has an arcuate shape, the mid portion
being elastically compressible by the bolt and nut whereby
the mid portion imposes a spring force on the head of the
bolt and the nut.

5. The strand clamp of claim 1 wherein the opening of
cach clamp member has a substantially rectangular shape
and the shaft of the bolt has a pair of oppositely disposed
flattened surfaces and a pair of oppositely disposed threaded
arcuate surfaces.

6. The strand clamp of claam 5 wherein the pair of arcuate
surfaces defines a distance Da and the pair of flattened
surfaces define a distance Db, wherein Da>Db.

7. The strand clamp of claim 6 wherein the opening has
first and second pairs of opposite flat surfaces, the first pair
of flat surfaces defining a distance of D¢ and the second pair
of flat surfaces defining a distance Dd, wherein Dc>Dd,
Dc>Da, and Da>Dd>Db.

8. The strand clamp of claim 1 further comprising a push
nut mounted on the shaft of the bolt adjacent the inside
surface of the first clamp member.

9. The strand clamp of claim 8 wherein the push nut
defines an opening and includes a plurality of tangs extend-
ing obliquely into the opening to an inner tip, the opening
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having a diameter De and the mner tips of the tangs defining
a diameter Dg, wherein De>Dg.

10. The strand clamp of claim 9 wherein the shait of the

bolt has an outer diameter Da, wherein De>Da>Dg.

11. A strand clamp for mounting a ground wire to a strand

comprising:

a clamp assembly including first and second clamp
members, each of the clamp members having oppo-
sitely disposed inside and outside surfaces, first and
second side portions, and a mid portion disposed 1nter-
mediate the first and second side portions, the mid
portion of each clamp member having an arcuate shape,
the 1nside surface of the first clamp member being
disposed oppositely to the 1nside surface of the second
clamp member, the mid portion defining an opening
having a substantially rectangular shape;

a bolt having a bolt head disposed adjacent the outside
surface of the first clamp member and a shaft extending
through the openings of the first and second clamp
members, respectively, the shaft having a pair of oppo-
sitely disposed flattened surfaces and a pair of oppo-
sitely disposed threaded arcuate surfaces, the pair of
flattened surfaces and the pair of arcuate surfaces
defining a shape which 1s complementary to the rect-
angular shape of the openings of the clamp assembly;
and

a nut disposed adjacent the outside surface of the second
clamp member, the nut being threadably displaceable
on the bolt for clamping the first and second clamp
members between the bolt head and the nut;

wherein the mid portion of each clamp member 1s elas-
tically compressible by the bolt and nut whereby the
mid portion 1imposes a spring force on the head of the
bolt and the nut.

12. The strand clamp of claim 11 wherein the opening has
first and second pairs of oppositely disposed surfaces, the
pair of arcuate surfaces of the bolt defining a distance Da, the
pair of flattened surfaces of the bolt defining a distance Db,
the first pair of surfaces of the opening defining a distance
of Dc and the second pair of surfaces of the opening defining
a distance Dd, wherein Dc>Da>Dd>Db.

13. The strand clamp of claim 11 wherein the first and
second side portions each have a groove extending from the
first end edge to the second end edge, the grooves of the first
clamp member being complementary with the grooves of the
second clamp member and defining a pair of receptacles for
receiving the ground wire and the strand.

14. The strand clamp of claim 11 wherein each of the
clamp members further comprises first and second end edges
and first and second positioning tabs extending inwardly
from the first and second end edges, the first positioning tab
being laterally offset from the second positioning tab, the
positioning tabs of the first clamp member being disposed
adjacent the end edges of the second clamp member and the
positioning tabs of the second clamp member being disposed
adjacent the end edges of the first clamp member.

15. A clamp for mounting a first wire to a second wire
comprising:

a clamp assembly including first and second clamp
members, each of the clamp members having oppo-
sitely disposed inside and outside surfaces, oppositely
disposed first and second laterally extending end edges,
first and second longitudinally extending side portions,
a longitudinally extending mid portion disposed inter-
mediate the first and second side portions, and first and
second laterally offset positioning tabs, the first and
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second side edges each defining a substantially planar a nut disposed adjacent the outside surface of the second
Surfgce, Fhe first and second positioning tabs extending clamp member, the nut being threadably displaceable
longitudinally beyond the planar surfaces of the first on the bolt for clamping the first and second clamp

and second end edges, respectively, and extending

inwardly beyond the inside surface of the clamp 5 _
member, each clamp member defining an opening, the a push nut mounted on the shaft of the bolt adjacent the

inside surface of the first clamp member being disposed nside surface ot the first clamp member;

oppositely to the nside surface of the second clamp wherein the mid portion of each clamp member is elas-
member, the first and second positioning tabs of the first tically compressible by the bolt and nut whereby the

clamp member being positionable adjacent the planar 10 mid portion imposes a spring force on the head of the
surfaces of the first and second end edges of the second bolt and the nut

clamp member and the first and second positioning tabs _ _
of the second clamp member being positionable adja- 16. The strand clamp of claim 15 wherein the shaft of the

members between the bolt head and the nut; and

cent the planar surfaces of the first and second edges of ~ bolt has an outer diameter Da and the push nut defines an
the first clamp member; 15 opening and 1ncludes a plurality of tangs extending into the
a bolt having a bolt head disposed adjacent the outside opening to an inner tip, the opening having a diameter De
surface of the first clamp member and a shaft extending and the mner tips of the tangs defining a diameter Dg,

through the openings of the first and second clamp wherein De>Da>Dg.
members, respectively, at least a portion of the shaft
having a threaded surface; £ % % kK
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